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ABSTRACT : 

PURPOSE: To provide a liquid crystal driving method which 
prevents flickering 

and flow stripes by reversing scanning directions in the the 
odd number places 

and even number places of scanning electrodes. 

CONSTITUTION: A left scanning side driving circuit SDL1 is 
connected to the 

upper half scanning electrodes CL1 to CL239 of the odd number 
places of a 

liquid crystal display panel 1 and outputs a carry out signal 
to a scanning 

side driving circuit SDL2 when these electrodes are scanned 
from an upper to a 

lower direction. The scanning side driving circuit SDL2 are 
connected to the 

lower half scanning electrodes CL241 to CL479 of the odd 
number places and 

outputs the carry out signal to the right scanning side 
driving circuit SDR1 
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when these electrodes are scanned from the upper to the lower 
direction. The 

right scanning side driving circuit SDR1 is connected to the 
lower half 

scanning electrodes CL242 to CL480 of the even number places 
and outputs the 

carry out signal to the right scanning side driving circuit 
SDR2 when these 

electrodes are scanned from the upper to the lower direction. 
The right 

scanning side driving circuit SDR2 is connected to the upper 
half scanning 

electrodes CL2 to CL240 of the even number places and the 
right scanning side 

driving circuit SDR2 successively scans these electrodes from 
the lower to the 
upper direction. 
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L CL3. • ■ • . CL4 7 9fc«^SSB<^^E«g 
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C L 1 ~C L 4 8 Ofl-CMfcKB% 0 * ? <I b fc i SSI 
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B<!'>^lE«ffiCLl. CL3, • CL479fc«l 
SSB«0^E«6CL2. CL4. • • - % CL480 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the liquid crystal drive method which carries out the display drive of the 

simple matrix type liquid crystal display panel in detail about the liquid crystal drive method. 

[0002] 

[Description of the Prior Art] In order to drive a passive matrix (simple matrix) type liquid crystal display panel When 
driving the former, for example, 640 dot x480 dot, of a liquid crystal display panel by 1/480 duty, as shown in drawing 6 
The scanning drive of the 480 scanning electrodes is carried out toward the 480th scanning electrode (bottom) at turn 
from the 1st scanning electrode (topmost part), and this scanning drive is always performed toward the direction of the 
480th scanning electrode from the 1st scanning electrode, as an arrow shows to drawing 6 . 

[0003] moreover, an above-mentioned 640 dot x480 dot liquid crystal display panel — 640 dot x, in dividing 240 dots into 
two to each two scanning fields up and down and driving by 1/240 duty As are shown in drawing 7 , and from the 1st 
scanning electrode of a bottom scanning field to the 240th scanning electrode is indicated to be until to the 240th scanning 
electrode by the arrow from the 1st scanning electrode of a bottom scanning field at drawing 7 , the scanning drive is 
carried out simultaneous in the always same direction. Anyway, the conventional liquid crystal drive method is carrying 
out the scanning drive of the scanning electrode in the always same direction. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it is in such a conventional liquid crystal drive method Since the 
scanning drive of the scanning electrode was always carried out in the same direction even if it was which drive method, 
When it applies to the drive method of the liquid crystal display panel of OA (Office Automation) devices, such as a 
personal computer, depending on the kind of graphic screen When it was easy to generate phenomena, such as a flicker 
and flow stripes of the direction of slant, the multi-gradation display drive was carried out especially and it was a halftone 
display, there was a problem of being easy to generate a flicker, the flow stripes of the direction of slant, etc. 
[0005] Namely, although it will become easy to generate if frame frequency is less than 60Hz, a flicker phenomenon 
When the viewing area which consists of a small group of the adjoining arbitrary pixels is observed, according to the 
liquid crystal drive method which carries out a sequential-scanning drive only in the one conventional direction, image 
display density Although it is deep, in order to carry out the sequential-scanning drive of the scanning electrode only in 
the one direction in one frame, the after-image efficiency over human being's eyes becomes low, and a flicker becomes 
easy to generate it depending on frame frequency. 

[0006] Moreover, like the conventional liquid crystal drive method, if a sequential-scanning drive is carried out only in 
the one direction, in human being's eyes, after pictures have overlapped, it will remain as an after-image, and will become 
easy to generate a striped pattern from the influence of the response of liquid crystal in phase next door **** scanning 
inter-electrode to them about the flow striped phenomenon of the direction of slant. 

[0007] then, the thing for which this invention is made in view of the above-mentioned trouble, and a scanning direction is 
made into an opposite direction by the odd-numbered scanning electrode and the even-numbered scanning electrode - 
moreover, by scanning a predetermined number remote scanning electrode in the predetermined direction, generating of a 
flicker, the flow stripes of the direction of slant, etc. is prevented, and it aims at offering the good liquid crystal drive 
method of display quality 
[0008] 
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[Means for Solving the Problem] The liquid crystal drive method of invention according to claim 1 supplies a scanning 
driving signal to the scanning electrode of the liquid crystal display panel by which two or more signal electrodes and 
scanning electrodes were formed in the shape of a matrix, and carries out a scanning drive. By supplying the display 
driving signal corresponding to an indicative data to a signal electrode In the liquid crystal drive method which carries out 
the display drive of the liquid crystal, among two or more aforementioned scanning electrodes, while carrying out a 
scanning drive separately one by one, the odd-numbered scanning electrode and the even-numbered scanning electrode 
The above-mentioned purpose is attained by carrying out the scanning drive of both scanning directions mutually in the 
aforementioned signal-electrode direction at an opposite direction. 

[0009] In this case, by for example, the scan side drive circuit which the scan side drive circuit has been arranged on both 
sides of the aforementioned liquid crystal display panel at both sides, respectively, and has been arranged among these 
scan side drive circuits at the one side of the aforementioned liquid crystal display panel so that it may indicate to a claim 
2 In the aforementioned signal-electrode direction, the scanning drive of the odd-numbered scanning electrode is carried 
out in the predetermined direction, and it may be made to carry out the scanning drive of the even-numbered scanning 
electrode with the odd-numbered [ aforementioned ] scanning electrode at an opposite direction in the aforementioned 
signal-electrode direction by the scan side drive circuit arranged at the other side. 

[0010] Moreover, while the aforementioned liquid crystal display panel is classified [ in / the aforementioned scanning 
direction / so that it may indicate to a claim 3 for example, ] into two or more scanning field and carrying out the scanning 
drive of the odd-numbered / aforementioned / scanning electrode and even-numbered scanning electrode separately one 
by one for aforementioned each scanning field of every, respectively, in the direction of the aforementioned signal 
electrode, you may carry out the scanning drive of both scanning directions mutually at an opposite direction. 
[001 1] For example, so that it may indicate to a claim 4 furthermore, the aforementioned liquid crystal display panel In 
the aforementioned scanning direction, it is classified into two or more scanning fields, and a scan side drive circuit is 
arranged only for the number of the scanning fields by which the field partition was carried out [ aforementioned ] at least, 
respectively on both sides of this liquid crystal display panel at both sides. For every aforementioned scanning field by the 
scan side drive circuit arranged among the aforementioned scan side drive circuits at the one side of the aforementioned 
liquid crystal display panel In the aforementioned signal-electrode direction, the scanning drive of the odd-numbered 
scanning electrode may be carried out in the predetermined direction, and the odd-numbered [ aforementioned ] scanning 
electrode may carry out the scanning drive of the even-numbered scanning electrode in the aforementioned signal- 
electrode direction by the scan side drive circuit arranged at the other side at an opposite direction. 
[0012] The liquid crystal drive method of invention according to claim 5 supplies a scanning driving signal to the 
scanning electrode of the liquid crystal display panel by which two or more signal electrodes and scanning electrodes 
were formed in the shape of a matrix, and carries out a scanning drive. By supplying the display driving signal 
corresponding to an indicative data to a signal electrode In the liquid crystal drive method which carries out the display 
drive of the liquid crystal, the above-mentioned purpose is attained by facing scanning the aforementioned scanning 
electrode continuously and carrying out the scanning drive of the aforementioned scanning electrode of a predetermined 
number remote position from the scanning electrode scanned last time at least. 

[0013] Moreover, the liquid crystal drive method of invention according to claim 6 By two or more signal electrodes' and 
scanning electrodes' supplying a scanning driving signal to the scanning electrode of the liquid crystal display panel 
formed in the shape of a matrix, carrying out a scanning drive, and supplying the display driving signal corresponding to 
an indicative data to a signal electrode In the liquid crystal drive method which carries out a display drive, while scanning 
the aforementioned scanning electrode in the predetermined direction one by one in the aforementioned signal-electrode 
direction every predetermined number If the scan of every predetermined number of this scanning electrode is altogether 
completed in the aforementioned signal-electrode direction, the above-mentioned purpose will be attained by scanning 
every predetermined number of the following scanning electrode. 

[0014] Furthermore, the liquid crystal drive method of invention according to claim 7 By two or more signal electrodes 1 
and scanning electrodes' supplying a scanning driving signal to the scanning electrode of the liquid crystal display panel 
formed in the shape of a matrix, carrying out a scanning drive, and supplying the display driving signal corresponding to 
an indicative data to a signal electrode In the liquid crystal drive method which carries out a display drive, while scanning 
the aforementioned scanning electrode in the predetermined direction one by one in the aforementioned signal-electrode 
direction every predetermined number If the scan of every predetermined number of this scanning electrode is altogether 
completed in the aforementioned signal-electrode direction, the above-mentioned purpose will be attained by scanning the 
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scan of every predetermined number of the following scanning electrode to an opposite direction in the direction of a 

signal electrode with the scanning direction of the last scanning electrode. 

[0015] 

[Function] According to the liquid crystal drive method of invention according to claim 1, among two or more scanning 
electrodes of a liquid crystal display panel, while carrying out the scanning drive of the odd-numbered scanning electrode 
and the even-numbered scanning electrode separately one by one Since the scanning drive of both scanning directions is 
mutually carried out for the odd-numbered scanning electrode and the even-numbered scanning electrode in the direction 
of a signal electrode at the opposite direction When the viewing area which consists of a small group of the adjoining 
arbitrary pixels is observed, frame frequency can become double precision, after-image efficiency can improve, and 
generating of a flicker can be suppressed. 

[0016] Moreover, while carrying out a scanning drive separately one by one, the odd-numbered scanning electrode and 
the even-numbered scanning electrode Since the scanning drive of the odd-numbered scanning electrode and the even- 
numbered scanning electrode is carried out in the direction of a signal electrode at the opposite direction It can scan 
without the pictures of a phase next door **** scanning electrode overlapping as an after-image in response to the 
influence of the response of liquid crystal, and generating of the flow stripes of the direction of slant can be prevented. 
[0017] In this case, by for example, the scan side drive circuit arranged at one side among the scan side drive circuits 
arranged on both sides of the aforementioned liquid crystal display panel at both sides so that it may indicate to a claim 2 
By the scan side drive circuit which carried out the scanning drive of the odd-numbered scanning electrode in the 
predetermined direction in the aforementioned signal-electrode direction, and has been arranged at the other side It is easy 
circuitry when the odd-numbered [ aforementioned ] scanning electrode carries out the scanning drive of the even- 
numbered scanning electrode in the aforementioned signal-electrode direction at an opposite direction. While being able 
to carry out the scanning drive of the odd-numbered scanning electrode and the even-numbered scanning electrode 
separately one by one, the scanning drive of the odd-numbered scanning electrode and the even-numbered scanning 
electrode can be carried out at an opposite direction. 

[0018] Moreover, for example, a liquid crystal display panel sets to a scanning direction so that it may indicate to a claim 
3. While carrying out the scanning drive of the odd-numbered scanning electrode and the even-numbered scanning 
electrode separately one by one for every scanning field of this by being classified into two or more scanning fields, 
respectively If it is made to carry out the scanning drive of both scanning directions at an opposite direction mutually in 
the direction of a signal electrode, frame frequency can be further made quick and generating of a flicker can be 
suppressed further. 

[0019] Furthermore, for example, a liquid crystal display panel sets to a scanning direction so that it may indicate to a 
claim 4. It is classified into two or more scanning fields, and a scan side drive circuit is arranged only for the number of 
the scanning fields by which the field partition was carried out at least, respectively on both sides of this liquid crystal 
display panel at both sides. For every scanning field by the scan side drive circuit arranged among scan side drive circuits 
at one side By the scan side drive circuit which carried out the scanning drive of the odd-numbered scanning electrode in 
the predetermined direction in the direction of a signal electrode, and has been arranged at the other side It is easy 
circuitry when the odd-numbered scanning electrode is made to carry out the scanning drive of the even-numbered 
scanning electrode at an opposite direction in the direction of a signal electrode. While being able to carry out the 
scanning drive of the odd-numbered scanning electrode and the even-numbered scanning electrode separately one by one 
for two or more scanning fields of every, the scanning drive of the odd-numbered scanning electrode and the even- 
numbered scanning electrode can be carried out at an opposite direction. 

[0020] Since the scanning drive of the scanning electrode of a predetermined number remote position was carried out 
from the scanning electrode which faced the scanning electrode of a liquid crystal display panel scanning continuously, 
and scanned it last time at least according to the liquid crystal drive method of invention according to claim 5, when the 
viewing area which consists of a small group of the adjoining arbitrary pixels is observed, frame frequency can be made 
quick, after-image efficiency can improve, and generating of a flicker can be suppressed. 

[0021] Moreover, it can scan without the pictures of a phase next door **** scanning electrode overlapping as an after- 
image in response to the influence of the response of liquid crystal, and generating of the flow stripes of the direction of 
slant can be prevented. 

[0022] Moreover, while scanning a scanning electrode in the predetermined direction one by one in the direction of a 
signal electrode every predetermined number according to the liquid crystal drive method of invention according to claim 
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6 If the scan of every predetermined number of this scanning electrode is altogether completed in the direction of a signal 
electrode, since every predetermined number of the following scanning electrode will be scanned the case where the 
viewing area which consists of a small group of the adjoining arbitrary pixels is observed — frame frequency — 
predetermined twice — it can be made quick, after-image efficiency can improve, and generating of a flicker can be 
suppressed further 

[0023] Moreover, it can scan preventing further that the pictures of a phase next door **** scanning electrode overlap as 
an after-image in response to the influence of the response of liquid crystal, and generating of the flow stripes of the 
direction of slant can be prevented further. 

[0024] Furthermore, while scanning a scanning electrode in the predetermined direction one by one in the direction of a 
signal electrode every predetermined number according to the liquid crystal drive method of invention according to claim 

7 If the scan of every predetermined number of this scanning electrode is altogether completed in the direction of a signal 
electrode, with the scanning direction in the direction of a signal electrode of the last scanning electrode, the scan of every 
predetermined number of the following scanning electrode the case where the viewing area which consists of a small 
group of the adjoining arbitrary pixels is observed since it was scanning to the opposite direction — frame frequency — 
more than predetermined twice - it can be made quick, after-image efficiency can improve further, and generating of a 
flicker can be suppressed further 

[0025] Moreover, it can scan preventing further that the pictures of a phase next door **** scanning electrode overlap as 
an after-image in response to the influence of the response of liquid crystal, and generating of the flow stripes of the 
direction of slant can be prevented further. 
[0026] 

[Example] Hereafter, this invention is concretely explained based on an example. Drawing 1 - drawing 3 are drawings 
showing one example of the liquid crystal drive method of this invention, and this example applies a 640 dot x480 dot 
liquid crystal display panel to what carries out a display drive by 1/480 duty. Drawing 1 is the circuit block diagram of the 
liquid crystal display panel 1 which applied the liquid crystal drive method of this example, its scan side drive circuits 
SDR1, SDR2, SDL1, and SDL2, and the signal side drive circuits CDl-CDn. 

[0027] The liquid crystal display panel 1 is a simple matrix type liquid crystal display panel, the signal electrode which is 
not illustrated is formed in lengthwise, 480 of 640 and the scanning electrodes CL1-CL480 are formed in a longitudinal 
direction, and it has 640 dot x480 dot pixel composition. In addition, among drawing 1 , the odd-numbered scanning 
electrodes CL1, CL3, CL479 are expressed as a solid line, and express the even-numbered scanning electrodes CL2, 
CL4, CL480 as the dashed line. 

[0028] The scan side drive circuits SDL1 and SDL2 are arranged in the left-hand side of this liquid crystal display panel 
1, and the scan side drive circuits SDR1 and SDR2 are arranged in the right-hand side of the liquid crystal display panel 1. 

[0029] The output terminal from one to 120 the left-hand side scan side drive circuit SDL 1 The odd-numbered scanning 
electrodes CL1 and CL3 from the 1st of the liquid crystal display panel 1 to the 239th, It connects with CL239 and, as 
for the scan side drive circuit SDL 2, the output terminal from one to 120 is connected to the odd-numbered scanning 
electrodes CL241, CL243, CL479 from the 241st to the 479th. 

[0030] The output terminal from one to 120 the right-hand side scan side drive circuit SDR 1 The even-numbered 
scanning electrodes CL242 and CL246 from the 242nd of the liquid crystal display panel 1 to the 480th, It connects 
with CL480 and, as for the scan side drive circuit SDR 2, the output terminal from one to 120 is connected to the even- 
numbered scanning electrodes CL2, CL4, CL240 from the 2nd to the 240th. 

[0031] The first line marker (FLM) signal which is inputted before a scanning driving signal is outputted to the scanning 
electrode CL 1 of the beginning for the left-hand side scan side drive circuit SDL 1 outputting the sequential-scaSning 
electrodes CL1 and CL3 to the input terminal E, and making a scanning driving signal output to ... and which is a trigger 
signal is inputted, and the carryout terminal C/O is connected to the input terminal E of the scan side drive circuit SDL 2. 
The carryout terminal C/O is connected to the input terminal E of the right-hand side scan side drive circuit SDR 1, and 
carryout terminal C/O of the scan side drive circuit SDR 1 is connected to the input terminal E of the scan side drive 
circuit SDR 2 for the scan side drive circuit SDL 2. 

[0032] If a FLM signal is inputted into the input terminal E, the scan side drive circuit SDL 1 of the above-mentioned left- 
hand side As shown in the scanning electrodes CL1 and CL3 and ... which are connected by the order of the scanning 
electrode CL 1 to the scanning electrode CL 239, i.e., the arrow of a drawing 1 solid line If a sequential-scanning driving 
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signal is outputted to down from a top and a scanning driving signal is outputted to the last scanning electrode CL 239 A 
carryout signal is outputted to the input terminal E of the scan side drive circuit SDL 2 from carryout terminal C/O. the 
scan side drive circuit SDL 2 When a carryout signal is inputted, as it is similarly shown in the scanning electrodes CL241 
and CL243 and ... which are connected by the order of the scanning electrode CL 241 to the scanning electrode CL 479, 
i.e., the arrow of a drawing 1 solid line If a sequential-scanning driving signal is outputted to down from a top and a 
scanning driving signal is outputted to the last scanning electrode CL 479, a carryout signal will be outputted to the scan 
side drive circuit SDR 1 from carryout terminal C/O. 

[0033] If a carryout signal is inputted from the scan side drive circuit SDL 2, the scan side drive circuit SDR 1 As shown 
in the scanning electrodes CL242 and CL244 and ... which are connected by the order of the scanning electrode CL 480 to 
the scanning electrode CL 242, i.e., the arrow of a drawing 1 destructive line If a sequential-scanning driving signal is 
outputted to lower shell above and a scanning driving signal is outputted to the last scanning electrode CL 242 A carryout 
signal is outputted to the scan side drive circuit SDR 2 from carryout terminal C/O. the scan side drive circuit SDR 2 If a 
carryout signal is inputted from the scanning driving signal 1 , a sequential-scanning driving signal will be outputted to the 
scanning electrodes CL2 and CL4 and ... which are connected lower shell above so that it may be shown by the order of 
the scanning electrode CL 240 to the scanning electrode CL 2, i.e., the arrow of a drawing 1 destructive line. 
[0034] It connects with two or more signal electrodes formed in the liquid crystal display panel 1 one by one from the left 
end, and the output terminal samples the indicative data inputted from the control circuit outside drawing to the timing 
corresponding to each signal electrode, and outputs the signal side drive circuits CDl-CDn to each signal electrode as a 
display driving signal. 

[0035] In this case, the indicative data corresponding to the scanning electrodes CL1-CL480 scanned by the above- 
mentioned scan side drive circuits SDL1 and SD2 and the scan side drive circuits SDR1 and SDR2 is inputted into each 
signal side drive circuits CDl-CDn from the control circuit outside drawing, and each signal side drive circuits CDl-CDn 
sample this indicative data, and output it to each signal electrode as a display driving signal. 

[0036] Once having the memory which memorizes the indicative data for one frame and memorizing the indicative data 
for one frame in this memory, a control circuit is beginning to read the indicative data corresponding to the scanning 
electrodes CL1-CL480 scanned by the above-mentioned scan side drive circuits SDL1 and SD2 and the scan side drive 
circuits SDR1 and SDR2 one by one, and outputs it to the signal side drive circuits CDl-CDn. 

[0037] If a display driving signal is supplied to each signal electrode from the above-mentioned signal side drive circuits 
CDl-CDn, the display drive of the pixel formed in the intersection of the scanning electrodes CL1-CL480 and signal 
electrode which are then scanned by the scan side drive circuits SDL1 and SD2 and the scan side drive circuits SDR1 and 
SDR2 will be carried out. 

[0038] Next, operation of this example is explained. The scan side drive circuits SDL1 and SDL2 on the left-hand side of 
the liquid crystal display panel 1 are connected to the odd-numbered scanning electrodes CL1, CL3, CL479, and the 
right-hand side scan side drive circuits SDR1 and SDR2 are connected to the even-numbered scanning electrodes CL2, 
CL4, CL480. 

[0039] If a FLM signal is inputted, as shown in drawing 2 , the scan side drive circuit SDL 1 Synchronizing with a 
common shift clock, a sequential-scanning driving signal is outputted to the scanning electrodes CL1, CL3, CL239. As 
the arrow of a solid line shows one by one from the 1st scanning electrode CL 1 to the 239th scanning electrode CL 239, 
the scanning drive of the odd-numbered scanning electrodes CL1-CL239 is carried out [ at drawing 3 ] the upper shell 
down of the liquid crystal display panel 1. 

[0040] If the scan side drive circuit SDL 1 is scanned to the 239th scanning electrode CL 239 A carryout signal is 
outputted to the scan side drive circuit SDL 2 from carryout terminal C/O. the scan side drive circuit SDL 2 If a carryout 
signal is inputted, as shown in drawing 2 , synchronizing with a common shift clock, a sequential-scanning driving signal 
will be similarly outputted to the scanning electrodes CL241, CL243, CL479. As the arrow of a solid line shows one 
by one from the 241st scanning electrode CL 241 to the 479th scanning electrode CL 479, the scanning drive of the odd- 
numbered scanning electrodes CL241-CL479 is carried out [ at drawing 3 ] the upper shell down of the liquid crystal 
display panel 1. If the scan side drive circuit SDL 2 scans to the 479th scanning electrode CL 479, the scanning drive of 
the odd-numbered scanning electrodes CL1-CL479 will be completed. 

[0041] If the scan side drive circuit SDL 2 carries out a scanning drive to the 479th scanning electrode CL 479 of the 
lowest edge A carryout signal is outputted to the scan side drive circuit SDR 1 from carryout terminal C/O. the scan side 
drive circuit SDR 1 A sequential-scanning driving signal is outputted to CL242. when a carryout signal is inputted, it is 
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shown in drawing 2 - as - a common shift clock — synchronizing -- the scanning electrodes CL480 and CL478 and ... 
The even-numbered scanning electrodes CL480-CL242 from the 480th scanning electrode CL 480 to the 242nd scanning 
electrode CL 242 One by one, as the arrow of a dashed line shows to drawing 3 , with the odd-numbered scanning 
direction, a scanning drive is carried out to the lower shell above of the liquid crystal display panel 1 in the direction of a 
signal electrode at an opposite direction. 

[0042] If the scan side drive circuit SDL 1 is scanned to the 242nd scanning electrode CL 242 A carryout signal is 
outputted to the scan side drive circuit SDR 2 from carryout terminal C/O. the scan side drive circuit SDR 2 If a carryout 
signal is inputted, as shown in drawing 2 , synchronizing with a common shift clock, a sequential-scanning driving signal 
will be outputted to the scanning electrodes CL240, CL238, CL2. From the 240th scanning electrode CL 240 to the 
2nd scanning electrode CL 2, one by one, as the arrow of a dashed line shows, with the odd-numbered scanning direction, 
the scanning drive of the even-numbered scanning electrodes CL240-CL2 is carried out to the lower shell above of the 
liquid crystal display panel 1 to an opposite direction in the direction of a signal electrode at drawing 3 . 
[0043] If the scan side drive circuit SDR 2 scans to the 2nd scanning electrode CL 2, the scanning drive of the even- 
numbered scanning electrodes CL480-CL2 will be completed. The scanning electrodes CL1-CL480 of the liquid crystal 
display panel 1 in this way And the odd-numbered scanning electrodes CL1 and CL3, While dividing into CL479 and 
the even-numbered scanning electrodes CL2, CL4, CL480 and carrying out a scanning drive To a scanning drive being 
carried out in the direction of a signal electrode at an opposite direction by the odd-numbered scanning electrodes CL1, 
CL3, CL479 and the even-numbered scanning electrodes CL2, CL4, CL480, as shown in drawing 3 The indicative 
data corresponding to the scanning electrodes CL1-CL480 by which a scanning drive is carried out is inputted into the 
signal side drive circuits CDl-CDn from the control circuit outside drawing, and a signal side drive circuit outputs a 
display driving signal to a signal electrode based on this indicative data. 

[0044] Therefore, while dividing the liquid crystal display panel 1 into the odd-numbered scanning electrodes CL1, CL3, 

CL479 and the even-numbered scanning electrodes CL2, CL4, CL480 and carrying out a display drive In the 
direction of a signal electrode, a display drive is carried out at an opposite direction by the odd-numbered scanning 
electrodes CL1, CL3, CL479 and the even-numbered scanning electrodes CL2, CL4, CL480. 
[0045] Consequently, if the odd-numbered scanning electrodes CLl, CL3, CL479 and the even-numbered scanning 
electrodes CL2, CL4, CL480 are caught in a pair, it can be scanned twice by one frame, the after-image efficiency over 
human being's eyes can be raised, and a flicker can be prevented. 

[0046] Moreover, while dividing the liquid crystal display panel 1 into the odd-numbered scanning electrodes CL1, CL3, 

CL479 and the even-numbered scanning electrodes CL2, CL4, CL480 and carrying out a display drive Since a 
display drive is carried out in the direction of a signal electrode at an opposite direction by the odd-numbered scanning 
electrodes CL1, CL3, CL479 and the even-numbered scanning electrodes CL2, CL4, CL480 It can prevent that the 
after-image by pictures overlapping among the phase next door **** scanning electrodes CL [ CL1-] 480 under the 
influence of the response of the liquid crystal of the liquid crystal display panel 1 occurs, and generating of the flow 
stripes of the direction of slant can be prevented. 

[0047] According to this example, thus, the inside of two or more scanning electrodes CL1-CL480 of the liquid crystal 
display panel 1, While carrying out a scanning drive separately one by one, the odd-numbered scanning electrodes CL1, 
CL3, CL479 and the even-numbered scanning electrodes CL2, CL4, CL480 Since the scanning drive of the odd- 
numbered scanning electrodes CL1, CL3, CL479 and the even-numbered scanning electrodes CL2, CL4, CL480 is 
carried out at the opposite direction the case where the viewing area which consists of a small group of the adjoining 
arbitrary pixels is observed — frame frequency ~ double precision - it can become quick, after-image efficiency can 
improve, and generating of a flicker can be suppressed 

[0048] Moreover, while carrying out a scanning drive separately one by one, the odd-numbered scanning electrodes CLl, 
CL3, CL479 and the even-numbered scanning electrodes CL2, CL4, CL480 Since the scanning drive of the odd- 
numbered scanning electrodes CLl, CL3, CL479 and the even-numbered scanning electrodes CL2, CL4, CL480 is 
carried out at the opposite direction It can scan without the pictures of the phase next door **** scanning electrodes CL1- 
CL480 overlapping as an after-image in response to the influence of the response of liquid crystal, and generating of the 
flow stripes of the direction of slant can be prevented. 

[0049] By moreover, the scan side drive circuits SDL1 and SDL2 arranged on left-hand side in this example among the 
scan side drive circuits SDL1, SDL2, SDR1, and SDR2 arranged on both sides of the liquid crystal display panel 1 at both 
sides By the scan side drive circuits SDR1 and SDR2 which carried out the scanning drive of the odd-numbered scanning 
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electrodes CL1, CL3, CL479 from the top down, and have been arranged on right-hand side Since the scanning drive 
of the even-numbered scanning electrodes CL2, CL4, CL480 is carried out at the opposite direction in the odd- 
numbered scanning electrodes CL1, CL3, CL479 By easy circuitry, while being able to carry out a scanning drive 
separately one by one, the odd-numbered scanning electrodes CL1, CL3, CL479 and the even-numbered scanning 
electrodes CL2, CL4, CL480 The scanning drive of the odd-numbered scanning electrodes CL1, CL3, CL479 and 
the even-numbered scanning electrodes CL2, CL4, CL480 can be carried out easily at an opposite direction. 
[0050] Drawing 4 and drawing 5 are drawings showing other examples of the liquid crystal drive method of this 
invention, and this example divides the scanning field of a liquid crystal display panel into two in the direction of a signal 
electrode. 

[0051] In addition, in explanation of this example, about the same component as the above-mentioned example, the same 
sign is attached and the explanation is omitted. So that 640 signal electrodes and 480 scanning electrodes CL1-CL480 
may be formed in the shape of a matrix, the liquid crystal display panel 10 may have dot x480 dot pixel composition like 
the above-mentioned example and it may mention later 2 ****s is made [ on wiring of the scan side drive circuits SDL1, 
SDL2, SDR1, and SDR2 ] drawing 4 and drawing 5 bordering on the scanning electrode CL 240 and the scanning 
electrode CL 241 to two scanning fields of the upper scanning field AU and the lower scanning field AL bordering on the 
position shown with an alternate long and short dash line. 

[0052] On both sides of the liquid crystal display panel 10, the scan side drive circuits SDL1 and SDL2 the object for the 
upper scanning fields AU and for the lower scanning fields AL and the scan side drive circuits SDR1 and SDR2 are 
arranged in the left-hand side and right-hand side of the liquid crystal display panel 10, respectively, and the FLM signal 
is inputted into the input terminal E in the left-hand side scan side drive circuits SDL1 and SDL2. 
[0053] Carryout terminal C/O of the scan side drive circuit SDL 1 for the left-hand side upper scanning fields AU is 
connected to the input terminal E of the scan side drive circuit SDR 2 for the right-hand side upper scanning fields AU, 
and carryout terminal C/O of the scan side drive circuit SDL 2 for the left-hand side lower scanning fields AL is 
connected to the input terminal E of the scan side drive circuit SDR 1 for the right-hand side lower scanning fields AL. 
[0054] And the output terminal is connected to the odd-numbered scanning electrodes CL1, CL3, CL239 of the upper 
scanning field AU, and, as for the scan side drive circuit SDL 1, the output terminal is connected to the odd-numbered 
scanning electrodes CL241, CL243, CL479 of the lower scanning field AL, as for the scan side drive circuit SDL 2. 
[0055] Moreover, the output terminal is connected to the even-numbered scanning electrodes CL242, CL244, CL480 
of the lower scanning field AL, and, as for the scan side drive circuit SDR 1, the output terminal is connected to the even- 
numbered scanning electrodes CL2, CL4, CL240 of the upper scanning field AU, as for the scan side drive circuit SDR 
2. 

[0056] Therefore, the scan side drive circuit SDL 1 for the left-hand side upper scanning fields AU When a FLM signal is 
inputted, the odd-numbered scanning electrodes CL1 and CL3 of the upper scanning field AU, If a sequential-scanning 
driving signal is outputted to CL239 in order of the order of the scanning electrode CL 1 to the scanning electrode CL 
239, i.e., the upper shell down of the upper scanning field AU, and a scanning drive is carried out and it scans to the 
scanning electrode CL 239 A carryout signal is outputted to the scan side drive circuit SDR 2 for the right-hand side upper 
scanning fields AU from carryout terminal C/O. 

[0057] A sequential-scanning driving signal will be outputted to the even-numbered scanning electrodes CL2, CL4, 
CL480 of the upper scanning field AU in order of the order of the scanning electrode CL 240 to the scanning electrode CL 
2, i.e., the lower shell above of the upper scanning field AU, and the scan side drive circuit SDR 2 will carry out a 
scanning drive, if a carryout signal is inputted. 

[0058] Therefore, the sequential-scanning drive of the odd-numbered scanning electrodes CL1, CL3, CL239 is carried 
out by the scan side drive circuit SDL 1 from a top down, and, subsequently to lower shell above, as for the upper 
scanning field AU, the sequential-scanning drive of the even-numbered scanning electrodes CL2, CL4, CL240 is 
carried out by the scan side drive circuit SDR 2. 

[0059] Moreover, the scan side drive circuit SDL 2 for the left-hand side lower scanning fields AL When a FLM signal is 
inputted, the odd-numbered scanning electrodes CL241 and CL243 of the lower scanning field AL, If a sequential- 
scanning driving signal is outputted to CL479 in order of the order of the scanning electrode CL 241 to the scanning 
electrode CL 479, i.e., the upper shell down of the lower scanning field AL, and a scanning drive is carried out and it 
scans to the scanning electrode CL 479 A carryout signal is outputted to the scan side drive circuit SDR 1 for the right- 
hand side lower scanning fields AL from carryout terminal C/O. 
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[0060] A sequential-scanning driving signal will be outputted to the even-numbered scanning electrodes CL242, CL244, 
CL480 of the lower scanning field AL in order of the order of the scanning electrode CL 480 to the scanning electrode 
CL 242, i.e., the lower shell above of the lower scanning field AL, and the scan side drive circuit SDR 1 will carry out a 
scanning drive, if a carryout signal is inputted. 

[0061] Therefore, the sequential-scanning drive of the odd-numbered scanning electrodes CL241, CL243, CL479 is 
carried out by the scan side drive circuit SDL 2 from a top down, and, subsequently to lower shell above, as for the lower 
scanning field AL, the sequential-scanning drive of the even-numbered scanning electrodes CL242, CL244, CL480 is 
carried out by the scan side drive circuit SDR 1 . 

[0062] And the signal side drive circuit CDU1 connected to each signal electrode of the upper scanning field AU - CDUn 
are arranged in the liquid crystal display panel 10 bottom, and the signal side drive circuit CDL1 connected to each signal 
electrode of the lower scanning field AL - CDLn are arranged in the liquid crystal display panel bottom. 
[0063] The signal side drive circuit CDU1 - CDUn output the display driving signal according to the indicative data in 
which each scanning electrodes CL1-CL240 by which a scanning drive is carried out in the scan side drive circuit SDL 1 
for the scanning-on the above fields AU and the scan side drive circuit SDR 2 carried out scanning timing correspondence 
to each signal electrode. The signal side drive circuit CDL1 - CDLn output the display driving signal according to the 
indicative data in which each scanning electrodes CL241-CL480 by which a scanning drive is carried out in the scan side 
drive circuit SDL 2 for the scanning-under the above fields AL and the scan side drive circuit SDR 1 carried out scanning 
timing correspondence to each signal electrode. 

[0064] Therefore, in this example, the scan side drive circuit SDL 1 for the upper scanning fields AU and the scan side 
drive circuit SDL 2 for the lower scanning fields AL start a scan simultaneously by inputting a FLM signal into the scan 
side drive circuit SDL 1 and the scan side drive circuit SDL 2 simultaneously. 

[0065] The scan side drive circuit SDL 1 carries out the scanning drive of the odd-numbered scanning electrodes CL1- 
CL239 of the upper scanning field AU one by one from the scanning electrode CL 1 down. If it scans to the scanning 
electrode CL 239, a carryout signal will be outputted to the scan side drive circuit SDR 2. the scan side drive circuit SDL 
2 If the scanning drive of the odd-numbered scanning electrodes CL241-CL479 of the lower scanning field AL is carried 
out one by one from the scanning electrode CL 241 down and it scans to the scanning electrode CL 479 simultaneously 
with the scan side drive circuit SDL 1, a carryout signal will be outputted to the scan side drive circuit SDR 1 . 
[0066] The scan side drive circuit SDR 1 will carry out the scanning drive of the even-numbered scanning electrodes 
CL242-CL480 of the lower scanning field AL one by one from the scanning electrode CL 480 above, if a carryout signal 
is inputted. Simultaneously with the scan side drive circuit SDR 1, the scan side drive circuit SDR 2 will carry out the 
scanning drive of the even-numbered scanning electrodes CL2, CL4, CL240 of the upper scanning field AU one by 
one from the scanning electrode CL 240 above, if a carryout signal is inputted. 

[0067] And timing is doubled with the scanning drive of the upper scanning field AU of these, and the lower scanning 
field AL. A display driving signal is supplied from the signal side drive circuit CDU1 - CDUn, and the signal side drive 
circuit CDL1 - CDLn. The upper scanning field AU and the lower scanning field AL, respectively The odd-numbered 
scanning electrodes CL1 and CL3, The scanning drive of CL239 and the scanning electrodes CL241, CL243, 
CL479 is carried out simultaneously. Then, the scanning drive of the even-numbered scanning electrodes CL2, CL4, 
CL240 and the scanning electrodes CL242, CL244, CL480 is carried out simultaneously, and the display drive of the 
upper scanning field AU and the lower scanning field AL is carried out simultaneously. 

[0068] Therefore, while being able to carry out a display drive in the example twice the period of above-mentioned, the 
liquid crystal display panel 10 Carrying out the scanning drive of the odd-numbered scanning electrodes CL1, CL3, 
CL479 and the even-numbered scanning electrodes CL2, CL4, CL480 in the direction of a signal electrode at an 
opposite direction While being able to carry out a display drive and being able to prevent generating of a flicker much 
more effectively, generating of the flow stripes of the direction of slant can be prevented. 

[0069] Thus, in this example, the liquid crystal display panel 10 sets to a scanning direction. It is classified into two 
scanning fields AU and AL. for every [ AU and AL ] scanning field of this Respectively The odd-numbered scanning 
electrodes CL1, CL3, CL239, the scanning electrodes CL241 and CL243, While carrying out a scanning drive 
separately one by one, CL479, and the even-numbered scanning electrodes CL2, CL4, CL240 and the scanning 
electrodes CL242, CL244, CL480 Since the scanning drive of both scanning directions is mutually carried out in the 
direction of a signal electrode at the opposite direction, frame frequency can be further made quick and generating of a 
flicker can be suppressed further. 
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[0070] Moreover, in this example, the scan side drive circuits SDL1 and SDR2 for the upper scanning fields AU and the 
scan side drive circuits SDL2 and SDR1 for the lower scanning fields AL are arranged on both sides of the liquid crystal 
display panel 10 at both sides. By the scan side drive circuits SDR1 and SDR2 which carried out the scanning drive of the 
odd-numbered scanning electrodes CL1, CL3, CL479 from the top down, and have been arranged on right-hand side 
by the scan side drive circuits SDL1 and SDL2 arranged on left-hand side Since the scanning drive of the even-numbered 
scanning electrodes CL2, CL4, CL480 is carried out the lower shell above which is an opposite direction in the 
direction of a signal electrode in the odd-numbered scanning electrodes CL1, CL3, CL479 By easy circuitry, for every 
scanning fields AU and AL, while being able to carry out a scanning drive separately one by one, the odd-numbered 
scanning electrodes CL1, CL3, CL479 and the even-numbered scanning electrodes CL2, CL4, CL480 The scanning 
drive of the scanning direction can be mutually carried out for the odd-numbered scanning electrodes CL1, CL3, 
CL479 and the even-numbered scanning electrodes CL2, CL4, CL480 at an opposite direction. 
[0071] As mentioned above, this invention cannot be overemphasized by that it can change variously within limits which 
are not limited to the above-mentioned example and do not deviate from the summary although this invention was 
concretely explained based on the suitable example. 

[0072] For example, in each above-mentioned example, although both scanning directions are mutually made reverse and 
the liquid crystal display panels 1 and 10 are scanned separately [ electrodes / scanning / CL2 CL4, CL480 / even- 
numbered / the odd-numbered scanning electrodes CL1 CL3, CL479 and ] If it faces scanning continuously not the 
thing to restrict to this but the scanning electrode of for example, a liquid crystal display panel, it may be made to carry 
out the scanning drive of the scanning electrode of a predetermined number remote position from the scanning electrode 
scanned last time at least and it does in this way When the viewing area which consists of a small group of the adjoining 
arbitrary pixels is observed, frame frequency can be made quick, after-image efficiency can improve, and generating of a 
flicker can be suppressed. Moreover, the picture of a phase next door **** scanning electrode can lap as an after-image in 
response to the influence of the response of liquid crystal, and can scan without things, and generating of the flow stripes 
of the direction of slant can be prevented. 

[0073] Moreover, for example, while scanning a scanning electrode in the predetermined direction one by one in the 
direction of a signal electrode every predetermined number If the scan of every predetermined number of this scanning 
electrode is altogether completed in the direction of a signal electrode If it may be made to scan every predetermined 
number of the following scanning electrode and does in this way the case where the viewing area which consists of a 
small group of the adjoining arbitrary pixels is observed — frame frequency — predetermined twice ~ it can be made 
quick, after-image efficiency can improve, and generating of a flicker can be suppressed further Moreover, the picture of a 
phase next door **** scanning electrode can scan preventing overlap further as an after-image in response to the 
influence of the response of liquid crystal, and generating of the flow stripes of the direction of slant can be prevented 
further. 

[0074] Furthermore, while scanning a scanning electrode in the predetermined direction one by one in the direction of a 
signal electrode every predetermined number If the scan of every predetermined number of this scanning electrode is 
altogether completed in the direction of a signal electrode, with the scanning direction in the direction of a signal electrode 
of the last scanning electrode, the scan of every predetermined number of the following scanning electrode the case where 
the viewing area which consists of a small group of the adjoining arbitrary pixels is observed when you may make it scan 
to an opposite direction and being done in this way - frame frequency - more than predetermined twice - it can be made 
quick, after-image efficiency can improve further, and generating of a flicker can be suppressed further Moreover, it can 
scan the picture of a phase next door **** scanning electrode preventing overlap further as an after-image in response to 
the influence of the response of liquid crystal, and generating of the flow stripes of the direction of slant can be prevented 
further. 
[0075] 

[Effect of the Invention] According to the liquid crystal drive method of invention according to claim 1, among two or 
more scanning electrodes of a liquid crystal display panel, while carrying out the scanning drive of the odd-numbered 
scanning electrode and the even-numbered scanning electrode separately one by one Since the scanning drive of both 
scanning directions is mutually carried out for the odd-numbered scanning electrode and the even-numbered scanning 
electrode in the direction of a signal electrode at the opposite direction When the viewing area which consists of a small 
group of the adjoining arbitrary pixels is observed, frame frequency can become double precision, after-image efficiency 
can improve, and generating of a flicker can be suppressed. 
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[0076] Moreover, while carrying out a scanning drive separately one by one, the odd-numbered scanning electrode and 
the even-numbered scanning electrode Since the scanning drive of the odd-numbered scanning electrode and the even- 
numbered scanning electrode is carried out in the direction of a signal electrode at the opposite direction It can scan 
without the pictures of a phase next door **** scanning electrode overlapping as an after-image in response to the 
influence of the response of liquid crystal, and generating of the flow stripes of the direction of slant can be prevented. 
[0077] By in this case, the scan side drive circuit arranged at one side among the scan side drive circuits arranged on both 
sides of the aforementioned liquid crystal display panel at both sides so that it may indicate to a claim 2 By the scan side 
drive circuit which carried out the scanning drive of the odd-numbered scanning electrode in the predetermined direction 
in the direction of a signal electrode, and has been arranged at the other side It is easy circuitry when the odd-numbered 
[ aforementioned ] scanning electrode carries out the scanning drive of both scanning directions for the even-numbered 
scanning electrode mutually in the direction of a signal electrode at an opposite direction. While being able to carry out 
the scanning drive of the odd-numbered scanning electrode and the even-numbered scanning electrode separately one by 
one, the scanning drive of the odd-numbered scanning electrode and the even-numbered scanning electrode can be carried 
out at an opposite direction. 

[0078] Moreover, in a scanning direction, it is classified into two or more scanning fields, and if a liquid crystal display 
panel is made to carry out a scanning drive at an opposite direction in the direction of a signal electrode while carrying out 
the scanning drive of the odd-numbered scanning electrode and the even-numbered scanning electrode separately one by 
one for every scanning field of this, respectively, it can make frame frequency quick further and can suppress generating 
of a flicker further, so that it may indicate to a claim 3. 

[0079] Furthermore, a liquid crystal display panel sets to a scanning direction so that it may indicate to a claim 4. It is 
classified into two or more scanning fields, and a scan side drive circuit is arranged only for the number of the scanning 
fields by which the field partition was carried out at least, respectively on both sides of this liquid crystal display panel at 
both sides. For every scanning field by the scan side drive circuit arranged among scan side drive circuits at one side By 
the scan side drive circuit which carried out the scanning drive of the odd-numbered scanning electrode in the 
predetermined direction in the direction of a signal electrode, and has been arranged at the other side It is easy circuitry 
when the odd-numbered scanning electrode is made to carry out the scanning drive of the even-numbered scanning 
electrode at an opposite direction in the direction of a signal electrode. While being able to carry out the scanning drive of 
the odd-numbered scanning electrode and the even-numbered scanning electrode separately one by one for two or more 
scanning fields of every, the scanning drive of the odd-numbered scanning electrode and the even-numbered scanning 
electrode can be carried out at an opposite direction. 

[0080] Since the scanning drive of the scanning electrode of a predetermined number remote position was carried out 
from the scanning electrode which faced the scanning electrode of a liquid crystal display panel scanning continuously, 
and scanned it last time at least according to the liquid crystal drive method of invention according to claim 5, when the 
viewing area which consists of a small group of the adjoining arbitrary pixels is observed, frame frequency can be made 
quick, after-image efficiency can improve, and generating of a flicker can be suppressed. 

[0081] Moreover, it can scan without the pictures of a phase next door **** scanning electrode overlapping as an after- 
image in response to the influence of the response of liquid crystal, and generating of the flow stripes of the direction of 
slant can be prevented. 

[0082] Moreover, while scanning a scanning electrode in the predetermined direction one by one in the direction of a 
signal electrode every predetermined number according to the liquid crystal drive method of invention according to claim 

6 If the scan of every predetermined number of this scanning electrode is altogether completed in the direction of a signal 
electrode, since every predetermined number of the following scanning electrode will be scanned the case where the 
viewing area which consists of a small group of the adjoining arbitrary pixels is observed — frame frequency — ^ 
predetermined twice « it can be made quick, after-image efficiency can improve, and generating of a flicker can be 
suppressed further 

[0083] Moreover, it can scan preventing further that the pictures of a phase next door **** scanning electrode overlap as 
an after-image in response to the influence of the response of liquid crystal, and generating of the flow stripes of the 
direction of slant can be prevented further. 

[0084] Furthermore, while scanning a scanning electrode in the predetermined direction one by one in the direction of a 
signal electrode every predetermined number according to the liquid crystal drive method of invention according to claim 

7 If the scan of every predetermined number of this scanning electrode is altogether completed in the direction of a signal 
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electrode, with the scanning direction in the direction of a signal electrode of the last scanning electrode, the scan of every 
predetermined number of the following scanning electrode the case where the viewing area which consists of a small 
group of the adjoining arbitrary pixels is observed since it was scanning to the opposite direction — frame frequency — 
more than predetermined twice - it can be made quick, after-image efficiency can improve further, and generating of a 
flicker can be suppressed further 

[0085] Moreover, it can scan preventing further that the pictures of a phase next door **** scanning electrode overlap as 
an after-image in response to the influence of the response of liquid crystal, and generating of the flow stripes of the 
direction of slant can be prevented further. 



[Translation done.] 
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